Abstract. Due to the complexity of the smart grid and the uncertainty of the distributed generation, there is a lot of uncertain information in smart grid. The theory of rough intuitionistic fuzzy set is proposed in this article to deal with the fault diagnosis in the case of uncertain information. Fault position and the fault device can be judged based on current, voltage and the action of protection device and circuit breakers under failure state, including error and incomplete fault signal caused by malfunction, bit error in signal propagation. Diagnosis rules can be extracted from the set of fault samples. Diagnosis rules obtained by this method can be used to establish the fault diagnosis knowledge base, thus provides a feasible method for the fault diagnosis of smart grid.
Introduction
With the access of large number of distributed generation, power grid fault diagnosis, which has relied on protection device has been unable to meet the requirements of the development of smart grid. In recent years, the application of artificial intelligence technology to the smart grid fault diagnosis has been put forward and got a lot of valuable theoretical research results, such as using the method of expert system, neural network method [7] and so on. In addition, fault diagnosis based on the technology of optimization, such as fault diagnosis based on genetic algorithm as well as Petrinet [8] and Bayesian Belief Network were all widely used in the smart grid fault diagnosis. Since there are a lot of uncertainty in the actual operation of circuit breaker used for fault diagnosis and protection action information, accurate and complete fault information cannot be obtained by the system when accidents happen in the power network. Therefore, fault diagnosis based on data driven is one of the key research contents in recent years, such as rough set and so on. However, data types that exist in power grid are data with continuous attribute values. The method based on fuzzy theory is applicable to such fault diagnosis problem. The combination of rough technology and fuzzy theory is a potential method of solving the problem of fault diagnosis. Rough technology can make up for the deficiency of the fuzzy theory in some ways, thus enhance the processing capacity of the fuzzy theory to a considerable extent [3, 5] . Therefore, combining rough sets and fuzzy sets to generate rough intuitionistic fuzzy sets can be regarded as a good method to solve the problem of uncertain information.
In this paper, on the basis of other scholars' research achievements, rough intuitionistic fuzzy fault diagnosis system is proposed. The author not only takes into account the uncertainty of switch and protection action, fault voltage and current will also be used in the fault diagnosis system. So as to realize multi-fault diagnosis at the same time. Compared with other fault diagnosis methods, this method took a step toward the practical application of fault diagnosis problem.
2
Rough intuitionistic fuzzy set theory
Rough intuitionistic fuzzy sets
With the development of science and technology, many scientific needs to research and deal with the concept of fuzziness. And the classical set theory can not describe and process the concept, and then the emergence of fuzzy set theory is prompted. In fuzzy logic, events can not be classified by limit value, but is given a real number between 0 and 1 which belongs to the strength of a fuzzy set. Definition 1.1: Assume X is a non-empty set, 
where,
R denote the R equivalent class of x , the ordered pair 
is the Pawlak approximation space. According to the rough membership function characteristics of Intuitionistic Fuzzy Sets, we can obtain (1)
How to determine the membership function, there is no universally applicable methods in theory. Due to the lack of a completely objective evaluation standard, it often relies on human judgment or trial experience. Therefore, the establishing method of the membership function, which is initially identified rough membership function, then through constant practice tests, gradually corrected and improved. Method of determining the membership function is more. According to the different research and treatment objects, different approaches are adopted. (1)
Uncertainty measure of rough intuitionistic fuzzy sets
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Based on the above definitions, we can obtained that
and only if
A is classical sets and definable. Furthermore, for
is the closeness degree of the intuitionistic fuzzy sets, where
Assume E is the intuitionistic fuzzy set entropy,
is the similarity degree of intuitionistic fuzzy set A and B. 
where,  represents the maximum,  represents the minimum, AB g represents inner product.
In the finite domain, The fuzzy set membership function can be used to intersection, combine, complement and other operations. There are many kinds of fuzzy operator. In the study and treatment of practical problems, sometimes the ready-made operator can not meet the actual needs. In order to adapt to the different description of the object, and the new operator is defined according to the actual situation. No matter what kind of operator, the operation which will be in the range of [0,1] is closed, the value of membership function after the operation must be in the range of [0,1], it ensures that result of the operation of fuzzy sets is still fuzzy set. In addition, due to a failure to do a calculation, the new fuzzy sets calculate with the next fuzzy sets generated fault, and operators must ensure that every failure as a priority. So the requires fuzzy operator must satisfy the commutative. Each fuzzy operator can intersect or combine, intersection decreases the membership degree, and combine increases the degree of membership. When the fault again is involved in the process of determining the faulty device, its membership should be increased (that is select combine operation).
Some operators are simple, so their results are rough. Though some operators gain accurate results, but the computing is very complex. In fact issue, the operator should be appropriate, and operator selection must be considered together with the membership function selection.
3

Construction of smart grid fault diagnosis system
Fault diagnosis method based on intuitionistic fuzzy sets utilize the connected relation between the alarm information and distribution transformer and topological relations between transformer and circuit breaker device. When a fault occurs, its corresponding distribution is arrest, due to the current low and medium voltage distribution network are used to radial operation, it can be traced back to the upstream from this distribution transformer to find all possible upstream breaking devices (such as circuit breakers, etc.). And they are formed a fuzzy subset, all the elements in this set (equipment) are endowed with a membership degree to denote the probabilities of equipment failure. Every fault information is established such a set. After that the computation to the these sets to find the maximum membership degree (that is the most likely faulty equipment), thereby to determine the fault section and the range of losing electrical power. Above is the general idea of the method, To solve specific issues such as the choice of membership function is required in the realization. Fault diagnosis of power grid is mainly aimed at analyzing the alarm information of all kinds of protection device, the state of the circuit breaker and characteristics of the electric parameters such as voltage and current measurement. Discrete data is mainly composed of circuit breaker and relay protection equipment, continuous data is mainly composed of current voltage frequency and power factor. Failure rate of circuit breaker  Qi can be represented by the formula:
Where,  Q is the failure rate of the circuit breaker itself, Intuition uncertainty membership degree and non-membership degree of discrete attributes are described as follows:
In continuous data, current error is mainly caused by the measurement error of current transformer and the system communication interference. Usually the latter can be viewed as random disturbance, and it is difficult to estimate time and the effect of the interference, which can be expressed by a random variables. While the former is caused by error of current transformer:
where,  for power transformer magnetic flux,  for the error level of voltage transformer, its calculation is the same as that of current transformer; its membership and non membership function are the same with formula (9) and (10).
Since other variables depend on location and type of shortcircuitcurrent, this is totally unknown data for the fault diagnosis system, and it can be defined as a random variable. The voltage and current error can be defined as attribute value of uncertainty condition expressed by intuitionistic fuzzy random variables.
In the case of failure, the short-circuit relation of mart grid can be described as follows: 
where, can be viewed as a combination of a certain amount and a fuzzy variable. In case of failure, membership and non-membership degree of the quantity of continuous point of failure of the smart grid (taking current as an example) can be expressed as:
. . 
. . Through the above analysis, the condition attributes of the fault diagnosis in the system can be defined as a intuition uncertain variables as follows: 
